Identification of 3 alpha, 7 alpha, 12 alpha-trihydroxy-5 beta-cholest-24-enoic acid as an intermediate in the peroxisomal conversion of 3 alpha,7 alpha,12 alpha-trihydroxy-5 beta-cholestanoic acid to cholic acid.
In this study, we have identified a delta 24-unsaturated intermediate involved in the conversion of 3 alpha,7 alpha,12 alpha-trihydroxy-5 beta-cholestanoic acid to cholic acid by the peroxisomal fraction of rat liver. An accumulation of this intermediate was observed when NAD+ was omitted from the reaction mixture. The intermediate was isolated by reversed-phase high-pressure liquid chromatography and identified by combined gas-liquid chromatography-mass spectrometry. The peroxisomal fraction was able to catalyze the conversion of the delta 24-unsaturated intermediate to cholic acid in the presence of CoA, ATP, Mg2+ and NAD+. The identification of 3 alpha,7 alpha,12 alpha-trihydroxy-5 beta-cholest-24-enoic acid in cholic acid formation supports the proposed reaction mechanism in which the side-chain cleavage of C27-steroids is similar to that of peroxisomal beta-oxidation of fatty acids. This involves an FAD-dependent oxidase acting on 3 alpha,7 alpha,12 alpha-trihydroxy-5 beta-cholestanoyl-CoA.